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SPECIFICATION 

1. Title of the Invention: 

DISPLAY METHOD 

2 . Claim 

(1) A display method characterized in that, when 
digital information is written to a semiconductor memory or 
digital information in the semiconductor memory is read, 
remaining time obtained by converting an access remaining 
amount of the semiconductor memory into time, completed time 
obtained by converting an access completed amount of the 
semiconductor memory into time, or both of the times are 
computed based on address information such as a current 
address and a last address of the semiconductor memory and 
access rate information of the semiconductor memory and 
display based on the remaining time, display based on the 
completed time, or display based on both of the times is 



- 2 - 



performed. 

3. Detailed Description of the Invention 

The present invention relates to a display method for 
displaying the access remaining amount of a semiconductor 
memory used for a storage device that stores record audio 
through digital conversion and that outputs playback audio 
through analog conversion of the stored digital information, 
the access completed amount of the semiconductor memory, or 
both of the amounts. An object of the present invention is 
to convert the access remaining amount, the access completed 
amount, or both of the amounts into time and display the 
time. 

Conventionally, when an audio-signal storage device 
that uses a magnetic tape, such as a cassette tape or open 
reel tape, as a storage medium performs recording, playback, 
fast -forward, or the like, a change in the amount of tape at 
one side of the reel and the amount of tape at the other 
side of the reel can generally be viewed with eyes. Thus, 
it is possible to easily know the remaining time or the 
completed time of recording, playback, fast-forward, or the 
like. However, when the recording, playback, fast- forward, 
or the like is started from a half-way state, it is 
difficult to know the reaming time or the like from the 
half-way state. 

On the other hand, some storage devices that convert 
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audio and music into digital information and store the 
information and that convert stored digital information into 
analog signal and output playback audio and playback sound 
use, as storage media, semiconductor memories for writing 
and reading digital information. For example, when 
recording, playback, fast-forward, and checking are 
performed by accessing such a semiconductor memory, it is 
impossible to view the access state of the semiconductor 
memory with eyes, thus making it difficult to known the 
remaining time and the completed time of the recording, 
playback, fast-forward, checking, or the like. 

Although it is possible to know the capacity of the 
semiconductor memory by estimation based on the description 
on the package of a semiconductor memory or the actual use 
of the semiconductor memory, it is impossible to know the 
reaming time and the completed time from the capacity of the 
semiconductor memory. This is because time required for 
performing writing to or reading from the semiconductor 
memory varies depending on the access-completed time and 
access method of the semiconductor memory. 

A cassette system that allows the attachment and 
detachment of the semiconductor memory and a fixed-type 
system that does not allow the attachment and detachment of 
the semiconductor memory are available for the storage 
devices . 
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With attention being paid to the above -described points, 
the present invention has been made by paying attention to 
the fact that time required for performing writing to and 
reading from the semiconductor memory is generally 
determined based on the capacity and the access time of the 
semiconductor memory. The present invention provides a 
display method characterized in that, when digital 
information is written to a semiconductor memory or digital 
information in the semiconductor memory is read, remaining 
time obtained by converting an access remaining amount of 
the semiconductor memory into time, completed time obtained 
by converting an access completed amount of the 
semiconductor memory into time, or both of the times are 
computed based on address information such as a current 
address and a last address of the semiconductor memory and 
access rate information of the semiconductor memory and 
display based on the remaining time, display based on the 
completed time, or display based on both of the times is 
performed . 

Thus, when performing recording, playback, fast -forward, 
checking, or the like is performed on a storage device using 
a semiconductor memory, it is possible to know the remaining 
time of recording, playback, fast -forward, checking, or the 
like, the completed time thereof, or both of the times, 
based on the display of the access remaining time, access- 
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completed time, or both of the times. In particular, the 
present invention can provide a display method that is 
significantly effective for a storage device that stores 
audio, music, and so on by using a semiconductor memory. 

Next, a display method of the present invention will be 
described in conjunction with a figure in which a first 
embodiment thereof is shown. 

In the figure, (1) indicates a microphone for 
outputting an audio signal for recording, and (2) indicates 
a converter for performing digital conversion and analog 
conversion. The converter converts the audio signal from 
the microphone (1) and outputs digital audio information. 
(3) indicates a semiconductor memory in which the digital 
audio information from the converter (2) is written through 
a data bus (4) . The semiconductor memory has a capacity of, 
for example, 12 8 kilobits, and digital audio information 
read from the memory (3) is input to the converter (2) 
through the data bus (4) and is converted by the converter 
(2) into an analog signal. (5) indicates a speaker to which 
a playback audio signal generated through the analog 
conversion by the converter (2) is input. Playback audio 
and playback sound are output from the speaker (5) . 

Additionally, (6) indicates a counter for outputting an 
address signal for accessing the semiconductor memory (3) . 
The address signal from the counter (6) is input to the 
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semiconductor memory (3) through an address bus (7) . (8) 
indicates a clock generator for outputting a clock signal 
for forming the address signal and (9) indicates a switch, 
which is provided between the counter (6) and the clock 
generator (8) and closes the path during recording, playback, 
fast -forward, and checking to send the clock signal to the 
counter (6) . (10) indicates an address input unit 
implemented with a decimal keyboard. When accessing the 
semiconductor memory (3) is started from a desired halfway 
address in the memory (3), the address input unit initially 
forms an address signal, corresponding to the desired half- 
way address, and outputs the address signal to the counter 
(6) , thereby initializing the counter (6) . 

Additionally, (11a), (lib), ... indicate multiple 
capacity-setting switches that are selectively operated in 
accordance with the capacity of the semiconductor memory (3) , 
and (12a), (12b), ... indicate multiple rate-setting 
switches for setting an access rate for the semiconductor 
memory (3) . (13) indicates a processing circuit to which 
the address signal is input through the address bus (7) and 
switch signals from the switches (11a) , (lib) , . . . , (12a) , 
(12b), ... are input. The processing circuit outputs clock 
control signals, which correspond to key signals of the 
rate-setting switches (12a), (12b), to the clock 

generator (8) to control the frequency of the clock signal, 
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thereby controlling the output timing of the address signal 
from the counter (6) . The processing circuit also computes 
and outputs remaining time, obtained by converting the 
access remaining amount of the semiconductor memory (3) into 
time; completed time, obtained by converting the access 
completed amount of the semiconductor memory (3) into time; 
or both of the times. (14) indicates a time display section 
to which a display signal from the processing circuit (13) 
is input. The time display section displays the .above- 
described remaining time, the completed time, or both of the 
times . 

For example, a parallel/serial converter circuit for 
digital audio information written to the semiconductor 
memory (3) and digital audio information read from the 
semiconductor memory (3) is omitted. 

The semiconductor memory (3) is attached to a storage 
device. In accordance with key signals of the capacity 
setting switches (11a), (lib), ... corresponding to the 
capacity of the semiconductor memory (3) , a last address 
based on the capacity of the semiconductor memory (3) is 
input to the processing circuit (13). Also, in accordance 
with the key signals of the predetermined rate -setting 
switches (12a), (12b), access rate information for 

performing writing to and reading from the semiconductor 
memory (3), for example, access rate information of 2400 
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bits/second, is input to the processing circuit (13) . 

Based on the key signals of the rate-setting switches 
(12a), (12b), . the frequency of the clock signal to be 
output from the clock generator (8) to the counter (6) is 
set . 

With an access rate set to 2400 bits/second, when the 
capacity of the semiconductor memory (3) is 128 kilobits, 
time required for completing writing to or reading from the 
semiconductor (3) is about 53 seconds. 

Next, when a mode switch (not shown) for recording, 
playback, fast -forward, checking, and so on is operated to 
perform recording, playback, fast-forward, checking, or the 
like, the semiconductor memory (3) is accessed in accordance 
with the address signal that is output from the counter (6) 
to the semiconductor memory (3) through the address bus (7) 
and the address signal from the address bus (7) is input to 
the processing circuit (13) . 

Further, the processing circuit (13) compute remaining 
time, which is time converted from the access remaining 
amount of the semiconductor memory (3) , by subtracting the 
current address from the last address and dividing the 
subtraction result by rate information; computes access 
completed time, which is time converted from the access 
completed amount of the semiconductor memory (3) , by 
subtracting the current address by rate information; or 
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computes both of the times. 

In addition, in accordance with the display signal from 
the processing circuit (13) , the computed remaining time, 
completed time, or both of the times are displayed on the 
time display section (14) . 

Based on the time displayed on the time display section 
(14) , it is possible to know the remaining time, the 
completed time, or both of the times for recording, playback, 
fast-forward, checking or the like. 

In the embodiment described above, although the 
capacity-setting switches (11a), (lib), ... for detachably 
attaching the semiconductor memory having a different 
capacity to the storage device is provided, they can be 
eliminated in the case of a fixed-type storage device. 
Naturally, without the provision of the capacity- setting 
switches (11a), (lib), the last address of the 

semiconductor memory (3), the last address being based on 
the capacity of the semiconductor memory (3), can also be 
automatically input to the processing circuit (13) . 

In addition, when the access rate of the semiconductor 
memory (3) is not changed, the rate -setting switches (12) , 
(12b) , ... can be eliminated. 
4 . Brief Description of the Drawing 

The figure is a block diagram according to a first 
embodiment of a display method of the present invention. 



(3) ... semiconductor memory; (6) ... counter; (7) ... 
address bus; (11a), (lib) ... capacity-setting switches ; 
(12a), (12b) ... rate-setting switches; (13) ... processing 
circuit; (14) ... time display section 



